T cells stimulated by a soluble antigen in vivo and restimulated in vitro respond to the stimulus by proliferation, provided that the stimulating and restimulating antigenpresenting cells (APC) share molecules controlled by the major histocompatibility complex (MHC) (1). The response of T cells to an antigen is thus restricted by the MHC molecules of the APC (in the mouse, the A~A~ or A and E,,E~ or E molecules controlled by the H-2 complex) (2-5). The interaction of syngeneic T cells and APC is subject to two constraints. First, certain combinations of antigen and MHC molecules are not recognized by T cells, and this nonrecognition constitutes the basis for the identification of MHC-associated immune response (It) genes. Second, in strains carrying responder haplotypes (i.e., strains in which a given combination of MHC molecules and antigen is recognized by T cells), the MHC context of antigen recognition is remarkably constant. Thus, some antigens, such as poly(Glu4°Ala% (GA) and lactate dehydrogenase B (LDHB), are recognized by all responder strains in the context of the A molecule, whereas others, such as poly(Glu 51, Lys ~, Tyr 15) (GLT), are recognized (with the exception of two H-2 haplotypes) in the context of the E molecule (5, 6). We have recently demonstrated that the first constraint does not operate when the T cells and the APC are allogeneic: not only are antigen-pulsed APC able to stimulate allogeneic T cells, but the stimulation occurs regardless of whether the T cell-APC combination is of the R-R, R-NR, NR-R, or NR-NR type (where R and NR are responder and nonresponder MHC haplotypes, respectively, of T cells and APC) (7) (8) (9) . In this paper we provide evidence that the second constraint does not apply to allogeneic T cell-APC interactions, either; when the E molecule is expressed on the cell surface of the APC, T cells recognize the antigen in the context of both the A and E molecules.
precipitate of LDHB (Boehringer, Mannheim, FRG) was dialyzed against culture medium, sterilized by y-irradiation (3,000 rad) and stored at 4°C.
Monoclonal Antibodies. Ascites fluids were produced using the hybridomas 118-49R2 (antiIa.ml), B15-124R4 (anti-Ia.m2), B17-263 (anti-Ia.m3), B17-123R7 (anti-Ia.m4), 17/-27.R7 (anti-Ia.m5), 13/18 (anti-Ia.m7), B22-227.R19 (anti-Ia.mS) (10), P47-42 (anti-Ia.m9) (11) , and 10-3.6.2 (anti-Ia. 17) (12) . Nonspecific inhibitory substances of low molecular weight occasionally present in ascites fuids were removed by ultrafiltration using Amicon XM-100A filters (Amicon Corp., Scientific Sys. Div., Lexington, MA) (13) . The filtered antibodies were stored at -70°C.
Cell Cultures. The culture medium used was RPMI 1640 supplemented with 5% heatinactivated horse serum (Gibeo Europe Ltd., Paisley, United Kingdom), antibiotics, and 5 × 10 -5 M 2-mercaptoethanol. Removal of alloreactivity, priming of T cells in vitro, and assaying of secondary T cell proliferation were performed as described previously (7) . Briefly, splenic T cells from unprimed mice were co-cultured with allogeneic glass-adherent peritoneal cells for 3 d, and alloreactive T cells were removed by treatment with 5-bromo-2-deoxy-uridine (BUdR) and light (14) . The surviving T cells were primed in bulk cultures with GA (40 #g/ml), GLT (40/~g/ml), or LDHB (15 ~g/ml) in the presence of fresh allogeneic APC for 7 d. Priming ofT cells with antigen and syngeneic APC was done in the same way, including preculture with APC and BUdR plus light treatment. T cells were then distributed in flat-bottomed microculture plates at a density of 1 × 105 per well, together with 1 × 105 fresh APC, with or without antigen. Monoclonal antibodies at the appropriate dilutions were included in the same culture volume (0.2 ml). Proliferation was measured by incorporation of [aH]thymidine on day 3 of culture. All determinations were done in triplicate, and the standard deviation did not exceed +20% of the mean.
Results
The response of in vivo primed T cells to GA and LDHB is restricted by the A molecule and that of to GLT by the E molecule (6) . As shown in Table I , this selective restriction applies to the proliferative response of T cells primed in vitro as well. Thus the responses to GA and LDHB are only inhibited with A-specific antibodies, whereas the anti-GLT response is selectively inhibited with the E-specific Ia.m7 antibody. In the allogeneic T celI-APC interactions, this constraint on the MHC context of recognition no longer holds (Table II, Fig. 1) . Of the eight combinations tested for the anti-GA response, the APC did not express cell-surface E molecules in three, and in § The E molecule was tested using Ia.m7-specific antibody. The specificity recognized by each A-specific antibudy is given in parentheses. Table I . ]] Molecule is not expressed on the cell surface: antibody inhibition was not done. ¶ No~ tested. ** Molecule is not expressed on the cell surface: antibody inhibition was done.
these the GA was recognized in the context of A molecules; in the remaining combinations the E molecule was expressed by the APC, and in the three cases tested, the GA was recognized in the context of both A and E molecules. Of the seven allogeneic T cell-APC combinations tested for the anti-LDHB response, the APC expressed both A and E molecules in five, and in all five combinations both molecules provided the context for LDHB recognition. Finally, in all of the six combinations tested for the anti-GLT response, the A molecule provided the context for GLT recognition (in three of the six combinations, the E molecule was expressed on the APC, and in two of these three combinatioj.r~ it served as restriction element for GLT). In summary, in 10 out of 11 combinations, where both the A and the E molecules were expressed on the surface of the APC, both were used as restriction elements, regardless of whether in syngeneic T cell-APC combinations only the A or the E moleculesfwere used for the context of recognition. Thus, the constraints on the context of recognition observed in syngeneic T cell-APC interactions do not apply when the T cells and the APC are allogeneic. Discussion The remarkable constancy observed in syngeneic T celI-APC interaction with respect to channelling of a response via either A or E molecules can theoretically be explained in one of three ways. First, the germ line repertoire of T cell receptors contains only one type ofT cells, either anti-A + X or anti-E + X (where X represents the foreign antigen). Second, the germ line repertoire contains both anti-A + X and anti-E + X T cells, but either the anti-A + X or the anti-E + X cells are eliminated (or not expanded ) during T cell ontogeny. Third, the antigens fail to form an immunogeneic complex with one of the two restriction molecules on the APC. The data presented in this communication help to choose among these three possibilities. It is clear from these and previous experiments (7), and from the recent work of Clark and Shevach (15) that selective restriction cannot be a failure of either the A or the E molecule to form immunogeneic complexes with certain antigens. Furthermore, selective restriction cannot result from the lack of anti-A + X or anti-E + X clones from the germ line repertoire, because both kinds of clone are found in T cell responses restricted by allogeneic MHC molecules (Fig. 1, Table II ). In fact, the allogeneic MHC-restricted responses appear to reveal a germ line-type, unselected T cell repertoire. Thus, by exclusion we suggest that both nonresponsiveness and selective restriction are probably the result of elimination (or tolerance) of self-reactive clones from the T cell repertoire (16) . The data do not explain, however, why the response to a given antigen uses invariably the same restriction molecule in all responder haplotypes (5, 6) . Identification of the self antigens that cause "holes" in the T cell repertoire would probably help to resolve this problem.
Summary
The proliferative responses ofT cells, depleted of alloreactive cells, were tested upon stimulation by antigens presented on allogeneic antigen-presenting cells (APC). Restriction molecules involved in these responses were identified by inhibition of T cell proliferation with monoclonal antibodies against A(A~A~) and E(E~Et~ ) molecules of the APC. The responses to all three antigens tested [Poly(Glu4°Ala e~) (GA), lactate dehydrogenase B (LDHB), and poly(Glu sl, Lys ~, Tyr aS) (GLT)] were A plus E restricted when the allogeneic APC expressed both molecules, and only A restricted when the APC did not express cell surface E molecules. In contrast, when T cells and APC are syngeneic, the same antigens are recognized only in the context of either A molecules (GA and LDHB) or E molecules (GLT). The data indicate that the immune response gene control of these responses is not associated with either a failure of antigen presentation, or the lack of certain T cell specificities from the germ line repertoire, but probably with selective somatic elimination (tolerance) of certain clones from the T cell repertoire. 26 April 1982. 
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